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Diseases of' Brambles in Illinois 
and Their Control 
By A. S. CoLBY, Associate Chief in Pomology, and H. W. ANDERSON, 
Associate Chief in Pomological Pathology 
The growing of blackberries, raspberries, and dewberries, com­
monly known as brambles, has been an industry of importance in Illi­
nois for many years. During the last decade or more, however, the 
acreages planted have not kept pace with the market demands for this 
fruit. In spite of an increasing population and .resultant demand for 
quality fruit, many small fruit growers have gone out of business, and 
the new plantations set out have not been of sufficient area ·to counter­
balance the loss of older patches.1 
Some have given up the crop because it is practically impossible, 
under present conditions, to grow brambles without some special care. 
A number of small fruit growers in the state, however, are using the 
proper methods to make this line of work a profitable one; a grower in 
southern Illinois realized a net profit of $500 on a single acre of King 
red raspberries in 1925. 
Bramble crops may be grown at a profit if varieties are chosen 
which are adapted to the particular soil arid climate; if proper methods 
for controlling insects and diseases are used; and if correct cultural 
methods are followed. There is considerable latitude in a choice of 
varieties adapted to different localities; correct cultural methods are 
being worked out experimentally, including profitable practices in 
pruning, fertilizing, and soil treatment; and insects affecting brambles 
are not numerous and are fairly easy to control. The disease factor is 
therefore the most serious obstacle to be overcome. 
It is the purpose of this circular to describe the more common 
diseases affecting brambles in Illinois and to give the latest recom­
mendations for their control. Since successful control frequently de­
pends upon a thoro knowledge of the organism causing the disease, the 
authors have included a description of the symptoms of each disease 
and the life history of the organism, as well as information about con­
trol. If the grower knows how the parasite lives over winter, when 
and where its spores or seeds are produced, and is able to recognize 
symptoms of the disease in its various stages of development, he is 
more likely to be successful in applying the various control measures 
recommended and in modifying them when variations occur. 
1In 1909, according to the Federal Census, there were 5,448 acres of brambles 
in the state. In 1919 a decrease of approximately one hundred acres was reported. 
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CAUSES OF PLANT DISEASE 
Bacteria and fungi cause most of the diseases of brambles. These 
a-re minute plants which live upon the tissues of the higher plants and 
kill, stunt, or otherwise modify the parts upon which they grow, and 
thus weaken the entire plant. 
Bacteria which cause plant disease are extremely small one-celled 
organisms which multiply very rapidly by a simple division of the 
rod~like cell into two cells, each half then growing to the original size 
of the parent. Some of them move very rapidly by means of long 
whip-like organs. They invade the tissues of the plant and cause dis­
eased conditions, such as rotting, wilting, and gall formation. Crown 
gall of brambles is caused by an organism of this group. 
Fungi are familiar to the layman as molds and mildews. The 
fungus plant is usually thread-like in structure in its vegetative stage. 
It may form large, plant-like, fruiting structures, as in the case of 
mushrooms or toadstools. Fungi produce seeds, or spores, which are 
the chief means of distributing disease over wide areas. These repro­
ductive bodies are of great importance, and the time and manner of 
their development on the plant should be thoroly understood. 
Another group of diseases, the so-called "contagious virus dis­
eases," is of special importance to the grower of raspberries, since it 
includes three of the most serious maladies of that crop-mosaic, leaf 
ourl, and streak. These diseases have many of the characteristics of 
those produced by parasitic organisms, but if such are present they are 
so small as to be beyond the power of the eye to discern, even when 
aided by the most powerful microscope. 
FUNGOUS AND BACTERIAL DISEASES 
Anthracnose 
Loss from Anthracnose.-This disease has stopped entirely the 
growing of raspberries in some sections of Illinois, and many growers 
are compelled to renew their patches after two years of bearing. The 
effective control of anthracnose will result in a much greater acreage 
being planted to raspberries. 
Few growers realize the extent of the damage done by anthrac­
nose, as it does not directly attack the fruit but causes loss indirectly 
thru weakening the plant. The disease is found on the canes above 
the ground and on the petioles and blades of the leaves. The cane 
lesions cause the greatest damage. Weather conditions play an im­
portant part in the amount of damage done. If dry weather prevails 
previous to ripening, the crop is frequently an entire failure; the fruit 
dries up and the canes often die. In 1908 the loss in Illinois thru an­
thracnose is estimated to have been over 50 percent of the crop; 25 
percent of the berry crop is lost annually thru the disease. 
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This disease is very generally distributed thruout America, Eu­
rope, and Australia. It is commonly found on wild raspberries and 
was probably present before the general introduction of commercial 
varieties. 
Susceptibility of Different Varieties.-The red, purple, and black 
types of raspberries are susceptible to anthracnose, altho the disease 
is most destructive to the blackcaps. In Illinois the blackberry and 
dewberry are also sometimes severely attacked. 
No variety of raspberry is known to be entirely immune, but the 
Quillen may be regarded as practically free from the disease. This 
variety is of commercial promise since, in addition to being compara­
tively disease-free, it is quite productive and bears fruit of good qual­
ity on vigorous canes. 
The varieties commonly grown in Illinois, namely, Cumberland, 
Plum Farmer, Gregg, Munger, Older, and Honey Sweet, are moder-· 
ately susceptible, while Scarff and Earhart are very susceptible. 
Symptoms.-The disease first appears on young canes in the 
spring as small, purplish, slightly raised spots. As the canes grow, the 
spots enlarge and become lens-shaped or oval, with a slightly raised, 
purple edge. The center gradually takes on a dull grayish color and 
later becomes sunken and fissured. The lesions are often so close to­
gether that they form large irregular spots with ill-defined edges. 
During the early part of the second year the cracks which were deyel­
oped during the previous year are deepened, so that the entire bark 
and "wood" of the cane underneath the spots become dried out and 
unable to mature the fruit. Similar lesions are found on the stems and 
midribs of the leaves (Plate 1, C), and occasionally on the stems of 
the berries. 
On the leaves, small purple-bordered spots are developed rather 
late in the season. This disease should not be confused with the Sep­
toria leaf spot of the raspberry, which appears much earlier in the 
season and is more destructive, causing premature defoliation. 
Cause.-A fungus, Plectodiscella veneta, is the cause of this 
disease. · 
The fungus winters in one-year-old canes. In the spring, spores 
are produced in the lesions previously described, and are carried by the 
rain or other agents to the young shoots which are coming up about 
the old, diseased canes. These spores alight on the tender surface of 
the young canes and adhere to them by means of a sticky substance 
developed on the surface of the spore. Here they germinate when 
weather conditions are favorable, and the germ tube forms a mass of 
fungous tissue beneath the cuticle of the host. As the lesion develops 
on the cane, the mycelial tissues of the fungus thicken, and distinct 
pustules, which may be seen with the naked eye, are formed on the 
surface. 
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The fungus also develops other spores which survive the winter in 
certain masses of fungous tissue. These are discharged from the struc­
ture in which they are developed and ultimately cause reinfection. 
This stage, however, is not common and is not necessary in the life his­
tory of the fungus. 
Since the raspberry is propagated by layers and cuttings, and 
since anthracnose lesions occur to some extent along the entire stem, 
the disease is easily transferred to new beds on the young plants. Once 
started in a bed, it of course can continue from year to year, passing 
from the old canes to the new each spring. Wild raspberries and 
blackberries, which are commonly diseased, may infect neighboring 
cultivated plantations. 
Control.-Anthracnose, most serious on the black raspberry, may 
be controlled in two ways: by the selection of a partially resistant 
v~riety, such as the Quillen, and by two seasonal applications of lime 
sulfur-a delayed dormant and a pre-bloom spray.1 
The delayed dormant spray may be applied in the spring after the 
beginning of growth, but not after the leaflets have reached % inch in 
length. Lime sulfur diluted at the rate of 5% gallons of the com­
mercial material in 50 gallons of spray, or homemade lime sulfur of 
equivalent strength, should be used. 
The pre-bloom spray may be applied a week before the bloom, 
but if unseasonably hot weather develops at this time it is safer to 
omit it, on account of possible injury. Unless the plantation is severely 
infected, fairly satisfactory control can be secured from the dormant 
application alone. Commercial liquid lime sulfur at the rate of 1 
gallon in 50 gallons of spray, or homemade lime sulfur of equivalent 
strength, should be used. 
Every cane must be well covered by the spray. The addition of 
casein-lime, at the rate of about % pound to 50 gallons of solution, is 
suggested to facilitate covering. There are several commercial mix­
tures of finely ground casein-lime on the market. 
Anthracnose will be controlled to a marked degree if, in setting 
out a bed of black raspberries, all the old stubs are removed before 
setting the young plants. 
Cane Blight 
This disease is rather widely distributed over Illinois. It is quite 
possible that damage attributed by growers to anthracnose may have 
been caused in part by cane blight. Cane blight was first observed 
about 1899, in the Hudson valley in New York. Since then it has 
1Directions for mixing sprays may be obtained from Circular 277 of thi 
Station, Directions for Spraying Fruits in Illinois, which will be sent without 
charge. A list of manufacturers of spraying materials is included with the 
circular. 
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been found in several other states, indicating that it had probably 
been present in America previous to that time. 
Loss from Cane Blight.-The amount of damage varies greatly 
with different years. A warm, wet summer, followed the next year 
by a wet spring with a dry period during ripening, is most favorable 
for the development and destruct ive action of the disease. It has been 
noticed that relatively little damage results when there is plenty of 
rainfall during the ripening period. The disease is more destructive 
in old plantations than in new ones. In New York the loss of one-third 
to two-thirds of the crop is commonly reported during seasons favor­
able for the development of the disease. It is doubtful if such exten · 
sive loss ever occurs in Illinois. 
Susceptibility of Different Varieties.-So far as is known, cane 
blight occurs only on red and black raspberries. It is more common on 
the black raspberry varieties in Illinois. 
Symptoms.-As the name indicates, the disease occurs on the 
canes. The loss is due to wilting of one or more branches. Usually 
this sudden wilting is the first observed symptom. This takes place 
generally about the time the berries are beginning to ripen, especially 
if the weather is dry during this period. If the cane below the wilted 
branch is observed, a diseased area will be found. The lesions at this 
time are usually several inches in length. The bark is lighter in color 
and the wood beneath is dead and discolored, while above and below 
the diseased area the cane may appear quite healthy. On the surface 
of the lesions, small black dots may be observed, often surrounded by 
smoke-colored smudges (Fig. 1). 
The disease frequently starts at the surface of the pruning wound 
and works downward, killing the branches as it advances. Sometimes 
it appears first near the surface of the ground and causes the wilting 
of the whole cane, the damage resembling that done by anthracnose. 
Cause.-Cane blight is caused by a fungus, Leptosphaeria conio­
thyrium. On the cane, spore chambers, or pycnidia, are developed in 
which are produced enormous numbers of brown spores. These are 
exuded in such quantities as to form the smutty discoloration de­
scribed. These pycnidia, formed on the fruiting canes, produce spores 
thruout the summer. In the meantime the new canes are growing up 
among the fruiting canes, and when these are headed back the fungus 
is given a chance to infect them at the wounded ends. Infection at 
other points on the new canes may occur during the summer, but it 
usually ·appears only where the canes are wounded or injured hy 
insect puncture. 
The fungus winters on the new canes as well as on the old fruiting 
ones. During the fall, on the diseased area of the fruiting canes the 
fungus develops hollow structures called perithecia, and in the spring 
other spores are formed in these. In addition, spores produced in the 
CoMPARISON AND DESCRIPTION OF FouR IMPORTANT DisEASEs oF BR.'.MBLES 
MOSAIC LEAF CURL 
(Plate I, A) (Plate I, B) 






On leaflets of young shoots large, 
irregular, dark green blisters 
arching upward; remainder of 
leaf yellow. Sparse mottled fol­
iage where disease is pronounced. 
Mainly on reds, but occurs on 
blackcaps. 
Leaflets "puckered," with edges 
and tips curled downward; usu­
ally darker green and smaller 
than normal. Not mottled. 
Stems of badly infected plants Decided dwarfing and shorten­
short and "spindly." Laterals of ing of internodes, resulting infruiting canes short, with leaves 
rosette effect in advanced stages. forming rosettes. 
Appears noticeably in 4 to 6Appears as the leaflets first un­
weeks after growth starts infold in spring. Infected purplesRemarks spring. Infected blackcaps rare­




(Plate I, C) 
STREAK 
(Plate I , D and E) 
Mainly on blackcaps, but occurs 
on blackberries. 
Mainly on blackcaps, but occurs 
on reds and purples. Occasional­




Small purple bordered lesions on 
upper leaf surfaces. Occasionally 
appears on midribs and leaf 
stems. The leaves are not ser­
iously injured. 
Tips of leaflets show decided 
downward curling, but edges not 
curling (E). Leaves not decid­
edly smaller. Leaves on older 




First appears as small, purple, 
slightly raised spots on canes, 
enlarging to form large irregular 
lesions with sunken fissures thru 
their centers. The stems are of­
ten dwarfed in growth. 
Purple streaks usually present 
on stems of young canes (D). 
Dwarfing not pronounced. 
Remarks 
Appears early in the season. 
Most serious at ripening time, 
causing fruit to dry up and the 
fruiting , or two-year old, canes 
to die. Plants root readily by 
tip layers. 
Appears most pronounced in 
midsummer. Plants often root 
by tip layers. 
Note. A reading glass will help materially to bring out the details in these 
colored reproductions of diseased plants. 
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pycnidia live over winter or are formed in the old pycnidia m the 
spring. 
The fungus may live on the old canes at least four years after the 
canes have died. It is thus evident that there are numerous sources of 
infection in the spring and summer. The spores may be carried to the 
new growth by rain or mist or by insects, and here cause infection. 
Insects such as the tree cricket evidently play an important part in 
disseminating the spores. So far as is known, 
the fungus gains entrance only thru wounds 
on the canes, but these wounds are so com­
mon that there are usually plenty of chances 
for infection. It is also known that the ber­
ries may become infected and the fungus 
may grow down the pedicel and into the 
fruiting branches. 
The fungus causing cane blight of rasp­
berries has been found to produce serious 
cankers on apple trees in Kansas and a fruit 
spot of apple in New York. 
Control.-Owing to the fact that the 
fungus can winter on old and new canes and 
live for several years on the dead canes, 
methods of control have not met with much 
.success. Fortunately, under ordinary condi­
tions, the disease does little damage. 
Preventive measures consist in (1) se­
-curing plants free from the disease, (2) cut­
ting out and burning old canes as soon as 
possible aft€r the fruit is harvested, and (3) 
avoiding wounding the new canes. 
Spraying has not proved entirely suc­
.FIG. 1.-CANE BLIGHT OFcessful, and it is doubtful whether it pays to 
RASPBERRIES, SHOWING
apply sprays for this disease alone. PYCNIDIA AND SMOKY 
AREAS OF ExuDED 
Crown Gall SPORES 
Loss from Crown Gall.-There is al­ This disease is more 
destructive in old planta­ways a serious loss from crown gall on bram­ tions than in new ones. 
bles both in the nursery and in the field, It causes relatively lit­
nurserymen frequently having to discard tle damage when there is 
plenty of rainfall duringfrom 10 to 50 percent of their plants. The the ripening period. 
presence of the crown-gall organism in the 
soil renders the soil unfit for many other 
nursery crops. This disease is probably the most serious one with which 
the grower has to contend. Frequently entire plantations have to be 
destroyed and the land planted to other crops. 
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It has often been noted after an especially severe winter that 
plants attacked by crown gall show a decided lack of vigor and fre­
quently succumb during the growing season. 
Susceptibility of Different Varieties.-There appears to be little 
difference in the relative susceptibility of the varieties of raspberries 
to crown gall, except that red raspberries as a group are especially 
susceptible. The everbearing red variety Ranere (St. Regis), how­
ever, appears to be an exception. Because of their inherent vigor the 
purple varieties do not appear to succumb to the disease so quickly as 
others. 
Symptoms.-While called "crown" gall, and most frequently oc­
curring near the ~urface of the ground, the galls are often found on all 
the roots and at some distance upward on the stalk. 
The galls at first ate small, light green, and soft. Later they be­
:come very large (Fig. 2), hard, and turn to a dark brown color. They 
~ay be distributed over the entire root system, and in badly diseased 
plants are found even on the smaller branches several feet from the 
ground. The galls which occur above ground are usually smaller than 
those underground. As the galls become older, they become rough and 
friable, so that when disturbed they may break up into numerous 
small segments. 
Cause.:.__Crown gall is caused by a bacterium, Pseudomonas tu­
mefaciens. 
Control.-Great care should be exercised in selecting plants which 
are free from the disease. If plants are purchased from the nursery, 
they should be carefully inspected to see that there is no evidence of 
crown gall on the roots. It is best to secure plants from a nearby plan­
tation where the parent plants may also be examined. No plant from 
a galled parent plant should be used even tho there is no evidence of 
disease on the roots. If possible, a site for a new plantation should be 
selected which has not been in brambles for a number of years. 
After the plantation is established, care should be taken to avoid 
injuring the roots. This can be done by practicing shallow plowing and 
hoeing. Heavy mulching with straw has been found to prolong the 
productive life of a plantation where crown gall was prevalent. 
Leaf Spot 
Altho one of the most common diseases of raspberry and black~ 
berry, leaf spot is not usually regarded as destructive. The disease 
seems to be generally prevalent wherever brambles are grown,· and all 
varieties are susceptible. In Illinois, red varieties of raspberries suffer 
most severely, and in favorable years partial defoliation is common. 
Symptoms.-Minute purple dots appear on the leaves about the 
first of June or later, according to weather conditions. On raspberry 
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leaves these spots soon turn to an ashen gray in the center. The spots 
remain small, rarely exceeding ~ inch in diameter. The spots on black­
berry leaves vary somewhat in character from those on raspberry; the 
FIG. 2 .-CROWN GALL APPEARING AT THE CROWN AND ON SMALL 
Roors OF RED RAsPBERRY 
The losses from this disease are always serious; frequently entire plan­
tations have to be destroyed and the land planted to other crops. Nursery 
stock should be secured from ground that is not infected. 
edge of the spot shows a zone of reddish brown and the center is light 
brown or tan. In the center of the larger spots minute black dots may 
usually be seen. 
The disease appears also on the canes of raspberries, but is en­
tirely superficial in nature and probably does no damage. In the fall, 
minute black dots appear on the gray or light tan surface of the bark. 
In the spring these are especially evident on the old canes and on the 
ends of branches which have died the previous season. 
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Cause.-The causal fungus is Mycosphaerella rubi. It is more 
commonly known under the old name of Septaria rubi, which was 
applied before the perfect stage was known. 
The pycnidia, the black dots mentioned, are filled with many long 
slender spores which ooze out during damp weather. These are washed 
over the surfaces of the neighboring leaves, and probably carried by 
mist. showers to other parts of the patch, where new infections take 
place. 
The fungus winters on the leaves and produces a winter type of 
spore in the spring. The pycnidia on the canes also produce numerous 
spores in the spring and these, no doubt, also bring about infection 
of the new foliage and canes. 
Control.-Few attempts to control this disease are recorded. In 
connection with other spraying experiments, however, it has been dem­
onstrated that it is possible to check the disease to some extent, either 
with Bordeaux or lime sulfur. The Bordeaux should be used as for 
spur blight; stronger solutions may cause injury. As a rule the loss 
from this disease is probably not great enough to justify control meas­
ures except in so far as the general condition of the patch is improved 
by regular spraying. 
Orange Rust 
Orange rust has been known in Illinois since 1850, and was 
probably present on wild blackberries before that time. In this state 
it is primarily a disease of blackberries and dewberries, but some­
times appears on black raspberries. It has attracted much attention, 
especially on the part of amateur berry growers, on account of its 
striking color in the spring. 
Loss from Orange Rust.-While found most commonly on wild 
species, orange rust causes serious losses in cultivated patches. The 
plant once infected never recovers, the rust re-appearing year after 
year. The leaves are usually so heavily infected as to be of little use 
to the plant, and diseased plants do not bear a crop. 
Susceptibility of Different Varieties.-The Snyder and Eldorado 
blackberries are regarded as the varieties most resistant to orange rust 
in Illinois. Other varieties seem to differ little in susceptibility. 
Symptoms.-About the latter part of April or the first of :May, 
small yellow dots may be observed scattered over both surfaces of the 
leaf. About two or three weeks later, light-colored patches develop on 
the undersurface of the leaf and a few days later the epidermis is rup­
tured, exposing large orange-red patches (Fig. 3). 
Cause.-The orange rust of blackberry is caused by a rust fungus 
called Gymnoconia interstitialis. Another species is sometimes present 
but is rarely found in this state. 
This fungus does not have a spore stage on an alternate host, but 
has its entire development on the berry plant. Masses of orange-col­
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ored spores are produced on the undersurface of the leaf. These spores 
are blown about and may infect other plants. 
The fungus winters in the roots and stems of old plants. In the 
spring it grows up in the pith of the developing cane and out into the 
FIG. 3.-0RANGE RusT oF BLACKBERRY. LIGHT 
AREAS ARE A DEEP ORANGE COLOR 
Altho found most commonly on wild species, 
orange rust causes serious losses in cultivated 
patches. The plant once infected never re­
covers, and the only effective method of com­
bating this disease is to dig up the plants 
early in the spring and destroy them. It is 
important to secure and destroy as many of 
the roots as possible. 
leaves, where it produces the spore masses described. The fungus is 
therefore perennial, and on this account when once established in a 
plant it cannot be eradicated. 
Control.-The only effective method of combating this disease is 
to dig up the plants early in the spring and destroy them. Since wild 
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brambles are especially subject to orange rust all diseased plants in 
the neighborhood of the patch should be destroyed. Resistant vari­
eties of blackberries, such as Snyder and Eldorado, should be planted. 
A new method being developed at this Station, which gives prom­
ise of successful control, is the application of certain chemicals to the 
surface of stubs remaining after the diseased canes are cut off early 
in the spring. It appears that other canes arising from the same root 
stock, also infected with the fungus, are more easily reached and 
killed by this method than by attempting to remove all the extensive 
root system by digging. · 
Spur Blight 
While not a well-recognized disease of raspberries in Illinois, spur 
blight is nevertheless present in most plantations. It is common 
only on red raspberries and is seldom found on the purple cane 
varieties. It has been reported in widely separated regions of the 
United States, and there is little doubt that it is very generally distrib­
uted. There is some question regarding its importance in various parts 
of the country. In Colorado it is considered the most serious disease of 
red raspberries, while in New York it is thought to be of no import­
ance. It has seldom been observed causing an active blight of spurs in 
Illinois, and unless .the disease spreads more rapidly than in former 
years, separate control measures will not be needed. 
Symptoms.-The first appearance of the disease is a brown or 
purplish-brown discoloration on the young canes just below the leaf 
stems. This appears about the middle of July and is observed only on 
the lower part of the cane. During the remainder of the season the 
lesion spreads up and down the stem, so that the stem is· discolored for 
a distance of several inches above and below the node, or leaf junc­
tion. Usually the bark splits longitudinally and becomes dry and 
brown. As the lesions become older they turn to a tan-gray color, and 
consequently the disease is often called the "gray-bark" disease. 
In September small black pustules appear on the surface of some 
of the lesions. These are not always found near the center of the dis­
eased area but may be near the outer edge in isolated patches. 
Cause.-The disease is caused by a fungus, Mycosphaerella 
rub ina. 
The winter spores are developed during the fall and early spring 
in the little black pustules. These spores remain immature over win­
ter, but mature early in the spring. They are discharged in the early 
part of May and, falling on the young shoots, start a new infection. 
The summer spores bring about infection later in the season. 
Control.-Unless the disease assumes more importance in this 
state, it is not considered an economical proposition to attempt its 
control. In Colorado, success has been obtained by the use of Bor­
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deaux (3-4-50) to which 2 pounds of rosin-fish-oil soap is added. Ap­
plications should be made to the young canes, special care being taken 
to cover the parts near the ground. The first spray should be applied 
when the plants are from 8 to 12 inches high. Subsequent sprays 
should be about two weeks apart, four sprays in all being applied. 
CONTAGIOUS VIRUS DISEASES 
Leaf Curl, Mosiac, and Streak 
These three diseases are classed together because they are of simi­
lar nature, and control measures are much the same in each case. 
They have in common the peculiarity that altho the causal organism 
is not known the disease is transmissible. 
Until recently the three diseases have not been clearly differenti­
ated, and this has resulted in much confusion. Mosaic and leaf curl 
have been recognized for many years, but streak either is a new dis­
ease or has until recently escaped the attention of raspberry growers 
and pathologists. It is probable that it has been present for many 
years but that its effect was attributed to other causes. These three 
diseases are believed by those who have made a study of raspberry 
culture over a period of years to be the principal cause of the "running 
out" of raspberry plantations in the older fruit-growing sections. 
Descriptions of these three diseases follow. Colored pictures of 
plants affected with them are shown in Plate I opposite page 8. Con­
trol measures will be found on pages 18 and 19. 
Leaf Curl 
Leaf curl is found more generally on red varieties of raspberries 
than on black. It has been reported on Scarff, Honey Sweet, and 
Cumberland. This disease is undoubtedly more abundant and destruc­
tive in Illinois than is mosaic. 
Symptoms.-The leaflets of diseased plants (Plate 1, B) are of a 
decidedly "puckered" character. The veins are strongly arched, so 
that the edges of the leaf turn downward and sometimes roll under at 
the tip. The leaflets are darker green, and on the dwarfed plants are 
much smaller than normal leaflets. The tip leaves usually show a more 
pronounced curling than the lower ones. 
Canes of the current year show dwarfing and the laterals of the 
second-year wood are shortened. After a plant has been diseased for 
several years, the young canes may grow only a foot in height. The 
leaves are very much distorted. The fruit which develops on diseased 
canes is small, "seedy," and insipid in taste. A plant which has been 
infected develops curled leaves in four to six weeks. All new shoots 
from an infected plant show typically curled leaves. 
Spread of Leaf Curl.-The red raspberry produces new plants 
from underground root stocks which are sent out from the parent 
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plant. If the parent plant has leaf curl, all new plants coming from its 
root stocks will show the disease. Several adjacent plants in a row in 
this way will become diseased, and each year the area will be enlarged. 
This spread takes place rather slowly and would not be so important 
if it were not for the fact that new centers of infection appear at a 
distance from old infected areas, the disease being carried from dis­
eased to healthy plants by one of the very active plant lice, Aphis 
rubiphila. 
Raspberry Mosiac 
This disease is not so common in Illinois as leaf curl. It occurs 
primarily on the red and purple varieties. Cuthbert, King, Perfection, 
and Marlboro are known to be especially susceptible. Redpath, a 
strain of Latham, is more resistant. 
Symptoms.-When severe, the disease may be recognized in a 
patch by the presence of rather large areas which are "off color." The 
individual plants have a decidedly yellow foliage and are stunted. 
Where the disease has been established for several years, the plants 
are only half as tall as normal canes and are "spindly." The leave:3 
remain small, with blister-like areas scattered over their surface 
(Plate 1, A). These areas are dark green in color and, together with 
the lighter green in the remainder of the blade, give the mottled ap­
pearance which is characteristic of this disease. In some cases the 
edges of the leaves are curved downward. 
As with plants infected with leaf curl, the fruit is not developed 
normally but is "seedy" and insipid in taste. 
Mosaic is said to spread more rapidly than leaf curl and thus may 
cause more damage. All the agents concerned in the dissemination of 
this disease are not known, but Aphis rubiphila is considered one of 
the most important insects transmitting the disease. Like leaf curl, 
mosaic is a systemic disease, passing from the old plant to the suckers 
that develop during the year. 
Bramble Streak 
This malady is one of the most difficult of the three contagious 
virus diseases to identify and control. It is primarily a disease of 
black raspberries and practically all the commercial varieties are sus­
ceptible.1 
1Bramble streak has been obsen·ed by R. B. Wilcox, in Ohio, on both wild 
and a cultivated form of the blackberry, and was reported in Department Cir­
cular 227 of the U. S. Department of Agriculture, entitl ed "Eastern Blue-Stem of 
the Black Raspberry," 1922. This disease, then known as "eastern blue-stem," 
was first noted by Wilcox in 1921. He reported it as common in several rasp­
berry growing sections of northern Ohio, and cited its occurrence in New York, 
Michigan, and Wisconsin . 
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Distribution.-In 1922 one of the authors first reported bramble 
streak as occurring in Illinois in the East Peoria district/ where the 
Cumberland black raspberry is grown on a commercial scale. Since 
that time it has been found to be quite prevalent over the northern 
half of the state, increasing its spread each year. It has been dissem­
inated to a considerable extent thru the sale of diseased nursery stock. 
Loss from Bramble Streak.-lt is difficult to estimate closely the 
damage done. In the sections of the heaviest infection (the East 
Peoria and Bloomington districts) individual fields in 1924 showed 
infections ranging from 0 to 60 percent of the plants. The direct los~ 
in reduction of the crop was therefore considerable, while the indirect 
loss suffered thru the shortening of the profitable life of plantations 
was naturally much greater. 
Symptoms.-Plants affected with streak appear somewhat stunted 
:and less vigorous than healthy ones. Where the disease has not weak­
€ned the plant sufficiently to prevent its propagation thru tip layers, 
these layered plants will also carry bramble streak and make very 
1ittle growth when planted. 
If infection has been brought about in the field from nearby dis­
€ased plants, the injury may not be noticeable the first season on the 
fruiting canes, but the crop of fruit will probably be smaller and the 
berries less marketable, especially if weather conditions are unfavor­
able at the ripening season. The new shoots of the season will be 
noticeably shorter and less vigorous. The next season many will not 
'Start to grow. Infected plants do not recover. 
Leaves of diseased plants show a peculiar curling, with the mid­
ribs so much recurved that the leaflets present a hooked appear­
ance. This effect is pronounced on the younger leaves, both at 
the tips of the canes and on the laterals, and is noticed on the leaves 
of fruiting canes as well as on the young shoots of the season. The 
internodes are shortened and the leaves somewhat crowded on the 
shoot (Plate I , E). The leaves are smaller in size than normal. Rather 
darker green in color than normal in the first stage of the disease, 
the leaves later may develop a mottled appearance, but they do not 
take on the bronze tint often said to be associated with leaf curl. 
In some seasons, depending somewhat perhaps upon temperature 
conditions, a rather conspicuous symptom has been noted-a discolor­
ation of the stems of the young shoots (Plate I, D). This symptom 
gave rise to the common name "blue-stem," which later was changed 
to streak. Wilcox describes the streaks as follows: 2 
"The color is a very dark shade of blue or violet blue, approximating indu­
lin blue as illustrated by Ridgway in his color guide. It appears as dots, very 
1Plant Disease Bulletin, Vol. 6, 157-8. 1922. 
2The authors have found these streaks varying from a lavender to a deep 
violet blue, depending upon the variety affected and the seasonal conditions. 
18 CIRCULAR No. 305 [February,. 
small spots, or longitudinal stripes not unlike broad pencil marks irregularly 
placed and often confluent. This discoloration occurs commonly at or near the 
surface of the ground, upward on the stem as high as 2 feet or more, and fre­
quently near the bases of lateral branches. A broad continuous stripe along one 
side of the shoot is rarely found, but in extreme cases the marks may be so 
numerous as to turn the entire lower part of the stem to deep blue. The dis­
coloration lies in the green chlorophyll layer of the stem, not extending into the 
wood or pith. It may appear when the shoots are a few inches high and persists 
until the ripening of the wood in the fall. On fruiting canes of diseased plants. 
the petioles and stems of lateral branches often show short, very narrow, longi­
tudinal streaks of brown or purplish brown. The extent to which the color 
develops seems to vary with the variety of raspberry, age of the plant, and the 
locality where it is grown; in many places, unfortunately, it is absent or occurs. 
so irregularly as to be of no value in detecting the disease. Roots of diseased 
plants show no local abnormalities or necrosis.111 
Spread of Streak.-Infected plants in early stages of the disease 
will reproduce thru tip-rooting. Since this stock is also infected, it is 
unsafe to use for planting. When these tips are dug, however, it is im­
possible to detect the infected ones and the disease is commonly spread. 
to new fields by this means. As in the case of the other systemic dis­
eases just mentioned, it is known that plant lice are active in the 
spread of streak in the field. 
Control of Leaf Curl, :Mosiac, and Bramble Streak 
Since these diseases are systemic in character, spraying is of no 
value as a means of control. As yet no varieties resistant to the dis­
eases are available for general distribution, altho this is a promising 
field in which careful investigations are under way. 
Two methods of control are recommended: (I) to secure stock 
from nurseries where these diseases do not occur; and (2) to go thru 
plantations systematically at definite times thruout the season, and 
discard affected plants. 
In commercial plantations where these diseases are already estab­
lished, fairly effective control may be secured by careful inspection 
and the removal of infected plants as soon as they appear. These 
plants, as well as those nearby in the rows, should be carefully dug 
and carried from the field and burned at once. A small amount of ker­
osene sprinkled on the plants will make them easier to burn. They 
must not be allowed to dry out, or the plant lice-the active agents 
in the dissemination of the disease-will move back into the patch and 
start new centers of infection. 
Officials of the Illinois State Nursery Inspection Service are coop­
erating with the writers in an attempt to eradicate these new diseases 
in nursery plantings in this state. A beginning has been made in that 
plantings which appear to be free from these diseases are separately 
listed by the State Nursery Inspector. It is hoped that by 1927 there 
1R. B. Wilcox. U. S. D. A. Circ. No. 227. 
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will be a sufficient stock of disease-free brambles for general planting. 
State officials of the Departments of Agriculture in Minnesota, Ohio, 
Michigan, and New York, as well as other states, are working with 
federal agencies to secure clean stock of the varieties commonly grown 
and offered for sale in their states. These plants will be distributed as 
special certified stock. 
Ultimately the successful control of the virus diseases must be 
secured thru the establishment of disease-free plantations from which 
supplies of certified plants may be obtained. These plantations should 
be established thru the cooperation of the principal nurseries of the 
state with the Experiment Station and the State Department of Agri­
culture. Thru rigid inspection by the State Inspection Service such 
plantations could be kept free from disease. 
SUPPLEMENTARY METHODS FOR CONTROLLING 
BRAMBLE DISEASES 
In addition to the specific methods of control listed under each 
fungus as described above, other effective aids should be mentioned. 
These include the planting of healthy, vigorous stock, true-to-name, 
and the practice of the most sanitary methods of culture in the field. 
Securing Healthy Stock 
The source of the nursery stock should be carefully chosen. It is 
desirable to secure plants only from the most reputable nurserymen, 
whose products are sent out under a certificate of inspection. This 
certificate is allowed them by the State Departments of Agriculture 
after rigid inspections of their nursery stock. It is usually best to 
patronize either a large nursery with a good assortment of all varieties, 
or a smaller concern which specializes in bramble plants. The order 
should be sent early enough in the season to secure healthy plants of 
the desired variety. The plants should be properly heeled-in upon ar­
rival if conditions are not favorable for their planting. The soil should 
be in proper tilth for planting, and the plants carefully handled in the 
operation of setting. 
The grower probably cannot expect to find nursery stock entirely 
free from anthracnose. This disease, however, is easy to detect on the 
plants and can be controlled by the removal of the infected "handle" 
as the tips are set, followed by a complete spray program. Stock 
infected with certain other diseases, such as crown gall and the con­
tagious virus t roubles, may often be planted without suspecting their 
presence. Plants which show galls or suspicious enlargements on the 
crowns or roots should be laid aside and burned. If many such plants 
are found , the whole shipment should be returned to the nursery. It 
is very unfortunate that one cannot always detect the presence of 
crown gall by inspection at the nursery or in the field before the stock 
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is planted, since the disease has not always developed sufficiently on 
newly infected roots at digging time. 
Young plants should not be taken from an old plantation unless 
one is certain that the stock is vigorous and free from the disease 
described above. 
Rotation of Crops and Soil Management 
The rotation of crops is a desirable practice even tho it is impos­
sible to follow it completely. Brambles should not, as a rule, occupy 
one site for more than six years; other crops should then be grown for 
at least three years. At the end of that period, if the site and soil are 
especially suitable for bramble culture, a new setting may be made. 
Good culture with reference to methods of soil management has 
a direct bearing on the health and vigor of the plants. I t is important 
that the grower should follow practices for maintaining a sufficient 
amount of moisture in the soil. It is quite certain that there is a direct 
connection between so-called winter-injury and the lack or over­
abundance of moisture in the soil the previous summer. 
Careful cultivation at the proper times, either alone or in combin­
ation with a mulch of straw or other suitable material, is a necessary 
aid in productive bramble culture. Weeds must be kept down; they 
deprive the plants of the nutrients required for a healthy and produc­
tive growth, and they harbor diseases and create a condition favorable 
for fungous growth by providing too much shade and moisture about 
the plants. 
Careful Pruning Practices 
Pruning practices need careful attention. Bramble plants are 
often incorrectly pruned, that is, too much bearing wood is left, and 
this seriously devitalizes the plants at the expense of the next year 's 
crop. In infected plantations plants must be pruned more severely and 
less fruit allowed to develop than in a normal plantation, or the plants 
may succumb to the strain before the fruiting season is over. 
